Of the first 2000 incidents reported to the Australian Incident Monitoring Study 120 (6%) occurred in the recovery room after general, regional or local anaesthesia. Over two thirds (69%) of these involved the respiratory system, 19% were cardiovascular, 3 % involved the central nervous system and 9% were miscellaneous in nature. These recovery room incidents were associated with significantly more adverse outcomes (56%) than incidents in the operating theatre (24%). The types and relative frequencies of these recovery room incidents were similar to those of serious recovery complications in a recent analysis of closed malpractice claims; this suggests that incident monitoring may be useful in the study and prevention of recovery room complications.
Anaesthesia-related complications in the postoperative recovery period may be associated with more serious consequences than similar complications during anaesthesia. , ,2 Additional insight into the aetiology of these complications should be useful in developing strategies to reduce their incidence. A comprehensive comparison of the various strategies that may be used to develop insight into anaesthesiarelated complications has been presented elsewhere in this symposium. 3 Observation studies have been used to study postoperative complications, more frequently than any other investigational method, but these have not always produced consistent results. For example, separate observation studies have identified the cardio- This study was co-ordinated by the Australian Patient Safety Foundation, GPO Box 400. Adelaide SA 5001.
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Accepted for publication on June I. 1993. vascular system,4 respiratory system 5 and central nervous system 6 as being most commonly involved in postoperative complications. Such disparities may be related to differences in caseload, clinical practice or to the range and definitions of complications studied, and may lead to uncertainties with respect to the relative significance of the various postoperative complications and the mechanisms by which they occur.
Nevertheless, there is agreement, in both observational studies 1 and analysis of closed major malpractice claims, 2 that respiratory complications are of particular importance in the recovery room because of their potential for serious adverse outcome. Closed claim studies, however, do not provide enough detail to provide insight into the factors involved in the evolution of problems that lead to claims. 3 Multi-centre incident monitoring can overcome individual institutional variations and can elicit detailed information from those who were most closely associated with the incidents.
It was therefore decided to analyse recovery room incidents in the first 2000 incidents reported to the Australian Incident Monitoring Study (AIMS) to explore their potential as a source of insight into complications with a view to developing strategies for their prevention.
METHODS
All anaesthesia-related incidents in the first 2000 incidents reported to AIMS that occurred in the postoperative recovery room after general, regional or local anaesthesia, were analyzed. Recovery phase incidents in other areas, such as operating rooms or intensive care units, were excluded from this study. A comparison of the incidence of adverse outcome for recovery room and operating theatre incidents was carried out using Chi square analysis.
RESULTS
There were 120 anaesthesia-related postoperative recovery room incidents in the first 2000 AIMS reports (6OJo). Five additional recovery room incidents related to pre-existing medical conditions or surgical complications. There were two seizures in known epileptic patients, one neck haemotoma, one patient noted to be septic and one cardiovascular accident in a patient with known cerebrovascular disease following an unremarkable general anaesthetic.
Over two-thirds (83 incidents or 69OJo) of the recovery room incidents involved the respiratory system; details of these are presented in Figure l. Hypoventilation and laryngospasm/obstruction accounted for over 80OJo of these; they were clinically detected in 88.0OJo of cases. The pulse oximeter detected 9 of the 10 incidents that were monitor detected. AnaeSlhesia and Inlensive Care. Vol. 21. No. 5, OClOber, 1993
The cardiovascular system was involved in 23 (l90J0) incidents, over two-thirds of which (70OJo) involved disturbances of blood pressure; 83OJo of all cardiovascular incidents and all blood pressure changes were monitor detected ( Figure 2 ). One fifth (22OJo) of all cardiovascular incidents followed regional or local anaesthesia. Three incidents involved the central nervous system. Two infants developed oculogyric crises after premedication with droperidol, morphine and atropine, and one adult did not wake up for 9 hours after a thiopentone infusion for a total hip replacement.
Details of the 11 miscellaneous incidents (9OJo), are shown in Table l . All of the central nervous system and miscellaneous incidents were detected clinically.
There was a significant difference in outcome between recovery room incidents and those that occurred in the operating theatre, with recovery room incidents more frequently associated with worse outcome (P < 0.01) ( Table 2) . "No harm" defined as minor physiological change or negligible change. "Harm" defined as awareness, major physiological change, morbidity or death. "Operating room" incidents were those at preinduction, induction, maintenance and emergence.
DISCUSSION
There is a striking parallel between the pattern of incidents in this study and that in a recent analysis of closed malpractice claims arising from recovery room complications. 2 In this AIMS study 6.0070 of all reported incidents occurred in the recovery room, 69% of these involved the respiratory system and 19% the cardiovascular system. In the closed claim analysis, 7.1 % of all claims arose from recovery room complications, 58% from respiratory complications and 11 % from cardiovascular complications. This suggests that the AIMS recovery incidents represent a relevant cross section of incidents that, if undetected, may have progressed to the "closed claims" pattern of recovery room mortality and morbidity. The finding that the AIMS recovery room incidents were more likely to result in an unfavourable outcome, when compared to those in the operating theatre, is in agreement with other work that has associated recovery room complications with a higher incidence of more serious complications. 1.2 This also supports the relevance of the AIMS data.
The high incidence of human detection of potentially catastrophic respiratory incidents (which may have an incidence of 2-3% of all cases)"lO in this study supports the requirement for adequate recovery room staffing to allow one-to-one management for all patients, at least until return of protective airway reflexes. II Nevertheless, the high incidence of sequelae underlines the need for additional help.
A theoretical analysis of the role of monitors in the recovery ward presented elsewhere in this symposium 7 suggests that, had the incidents been allowed to evolve, almost three quarters (74%) of these 120 incidents (and 96% of the 83 respiratory incidents) would have been detected by monitors before organ damage was likely. The pulse oximeter was the monitor most likely to detect recovery room respiratory incidents prior to the onset of organ damage, and its routine use would thus seem to have the potential to reduce the incidence of serious adverse outcomes from recovery room complications.
Respiratory incidents were human detected in 88% of cases in this study. The disparity between this and the theoretical monitor detection rate of 96.4% is probably at least in part related to the comparative lack of available monitors in recovery during much of the period of study.
The findings of this study underline the importance of having an adequate number of trained nursing staff supported by the availability of a pulse oximeter for each patient at least until the return of protective reflexes and the ability to maintain adequate arterial saturation has been established.
